Functional Interaction between Pregnane X Receptor and Yes-Associated Protein in Xenobiotic-Dependent Liver Hypertrophy and Drug Metabolism.
Pregnane X receptor (PXR), a xenobiotic-responsive nuclear receptor, plays key roles in drug disposition. PXR activation induces liver hypertrophy in rodents, but the molecular mechanism of this effect remains unclear, although the PXR-mediated induction of cytochrome P450s (P450s) is proposed to be involved. Since yes-associated protein (YAP), an effector protein of the Hippo pathway, functions as a transcriptional cofactor that controls organ size via TEA domain family members (TEADs) or other transcription factors, we investigated the functional interaction of PXR with YAP in liver hypertrophy and drug metabolism in this study. The treatment of mice with a PXR activator induced liver hypertrophy, promoted nuclear YAP accumulation, and increased the expression of YAP/TEAD target genes in the liver, suggesting the coactivation of PXR and YAP. Through chronological analyses of this in vivo model, no clear association between PXR-dependent liver hypertrophy and P450 induction was observed. In reporter assays, ligand-activated PXR enhanced YAP-mediated gene transcription, whereas YAP overexpression inhibited PXR-dependent gene transcription. No clear species differences in these transcriptional interactions between humans and mice were observed. Furthermore, in human hepatocarcinoma and primary hepatocyte-like cells, YAP suppressed the expression of liver-enriched transcription factors, including hepatocyte nuclear factor 4α, PXR, the constitutive androstane receptor, and their target genes. These results suggest that YAP is involved in PXR-induced liver hypertrophy and that YAP activation interferes with gene expression associated with various liver functions. SIGNIFICANCE STATEMENT: We have investigated the functional interaction between PXR and YAP, an effector protein of the Hippo pathway. PXR plays central roles in various liver functions including drug metabolism, and the Hippo pathway and YAP regulate organ size through interacting with several transcription factors, including TEADs. Our results suggest that YAP is involved in PXR-mediated liver hypertrophy and that YAP activation interferes with the expression of liver-enriched transcription factors and thus drug-metabolizing enzymes.